The Genetic Activity Profile (GAP) database was used to identify and compare agents showing genotoxic activity in humans. The database revealed several substances for which both human and rodent cytogenetic data existed. Based on the ratio of the lowest effective doses (LEDs) in rodent versus human studies, humans appear to be at least 10 times more sensitive than rodents to the majority of the genotoxic substances examined. Several caveats are discussed which may be responsible, in part, for the apparent differences in sensitivity. Some of these differences could be due to variations in the test protocols or they may, in fact, reflect real differences between human and rodent cells. However, in contrast to the in vivo comparison, the LEDs for human data from in vitro studies were not uniformly lower than for comparable studies in rodents. The in vitro comparison suggests that the apparent differences in human versus rodent cell sensitivity seen in vivo must be viewed with a degree of caution. Nevertheless, the overall GAPs for these agents, and particularly the human in vivo data, underscore the concern for adequate protection of humans exposed to these environmental mutagens. Environ Health Perspect 104(Suppl 3): 585-589 (1996) 
For more than 10 years, the U.S. Environmental Protection Agency (U.S. EPA) and the International Agency for Research on Cancer (IARC) have collaborated in the development of an international database on the genetic and related effects of presumptive carcinogens to which humans are exposed. The U.S. EPA/IARC Genetic Activity Profile (GAP) database is a stand-alone personal computer software package for presentation of genetic toxicology data in Figure 2 for ethylene oxide, an IARC Group 1 carcinogen (3) that has been demonstrated to induce genetic damage in occupationally exposed humans.
In constructing a GAP, doses derived from human studies are converted to milligrams per kilogram body weight (bw) per day of exposure using standard inhalation rates, body surface area, and body weight values for each sex. Certain assumptions were made because of the physical properties of compounds and routes of exposure (e.g., from inhalation of particles). Variation 
-
Study with metabolic activation Figure 3 for the 34 substances, identified by exposure type and ordered by the magnitude of the exposure. Among the 21 substances that induced chromosomal damage, 12 involved occupational and/or environmental exposures and 9 involved medical treatments. Phosphine was the most potent substance in terms of dose (indicated by the height of the bar) while paracetamol was the least active in inducing genotoxic damage in humans.
It was of interest to compare the relative potency of these agents in humans to rodent systems. An analysis of the database resulted in 15 substances (8 (Figure 4) . Based on the ratio of LEDs in rodent versus human studies, humans appear to be at least 10 times more sensitive than rodents to the majority of the genotoxic substances examined. Several caveats are involved in this comparison that may be responsible, in part, for the apparent difference in sensitivity. These include, for example, differences in the route of exposure (inhalation or oral in humans, intraperitoneal or oral in rodents) and in the type of exposure (predominantly chronic for humans, acute for animals).
To determine whether this differential sensitivity is also found for these substances when tested in vitro, seven substances were identified with both human and animal cell clastogenicity data ( Figure  5) . Again, the human data were limited to blood lymphocytes while the animal data were limited to transformed cells in culture, predominantly Chinese hamster ovary and Chinese hamster lung cell lines. In contrast to the in vivo comparison, the LEDs for human data were not uniformly lower than for rodents. Using a 10-fold difference in mean LED as an indicator of a significant difference in sensitivity, rodent cells appeared to be more sensitive to mercuric compounds while human cells appeared to be more sensitive to epichlorohydrin and myleran. Human and rodent cells appeared to be equally sensitive to thiotepa, bleomycin, and cyclophosphamide. Some of the apparent differences in sensitivity could be due to differences in cell type or protocol design or they may in fact reflect an intrinsic difference between human and rodent cells. The in vitro comparison suggests that the apparent differences in human versus rodent cell sensitivity seen in vivo ( Figure  4 ) must be viewed with a degree of caution. However, the overall GAPs for these agents, and particularly the human in vivo data, should cause increased concern for Environmental Health Perspectives -Vol 104, Supplement adequate protection in humans exposed to these substances.
As demonstrated by this brief report, the current GAP database contains data on a wide range of end points used to assess genotoxic damage in humans exposed to occupational and environmental agents.
While it contains information on several end points (e.g., sister chromatid exchange and DNA and protein binding) that are useful in monitoring human exposure, the GAP database does not contain information on newer methods such as 32P-postlabeling for DNA adducts and the use of the single cell gel or comet assay to monitor for DNA single-strand breaks or alkalilabile damage. In view of the large number of studies conducted using these techniques, it is anticipated that the GAP database will be modified in the near future to incorporate this additional information. 
